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«^vyi:sgttr**j»«w«^a«sBSi it. ^2 

<0*'J»MWfB**V y IC£ 9¥tJf§ft<Mffldtt£¥i]»MttleI 
HI 2 <h£flfSA. ftiftttWfll ^XttBft 1 lteVy=V 
t • I n { e x p (b • Vx/V t ) - 1 } Ot£U 

vt :'-?A?gji. b^o) /.t^Aai^^fi^^rL. mmm 

iflte]?Sl 2liA:ft(l^ia»5t£ I sig. tHa{H*«flE€: 
IatLttt, Ia/Isig=l/[l+exp 

(vy/vt) ] <t*eiiifflftt*-r*. 
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[tmm i ] mi <nmmfflwm^&?n 2 cDfijf#<&iiJPff 

flflfdm 2 cDfiJ'fSSfflfs^Cck 0fiJ^^(Hi]^$n-5fi|f#3if] 
SB 1 OftJflKWW«^ & V x . Wi 2 OfUffiMHfll V y 

V y = Y t • In lexp (b-Vx/Vt) -1} 
WIEfiJ*iWWS»tt. A*ff^ttSfc£ I s i g, ittTjff 
Ia/Isig=l/[l+exp (Vy /V t ) ] 

«:*eaHft€;*r-r*citfe»»fr*?i«iij»ig». 

{i§*JS 2 ] mi Ofi|»M»<l^*» 2 CDfimSsffiff 

5> > ->* X * CD a U £ ^ <E> ffi * ft ^® »3ii*<* 0 i±J 2 n-s 
h 5 >^X^O"«— ^Si^lSHCIWIBJB 2 CD 

fiJt#rni|iU£l?Si^(iS^. 

*1 <0¥iJ»MW©***Vx. m2CDfi)t#$<JlSpffl^SrVy 
Vy = Vt • In lexp (b • Vx/V t ) - 1 } 

im&m 3 ) mi ©fij»iww«*»s3B 2 omvmmm 

co N 7 > vX^cDn U i7 ^SBHf ^eiEcoai^{f #ffiogA< 

(::ft©Aa«**8fw*ftA;*n. -*»h7>-/ 

5m2cDM©jl-7>v ? X:5'*f^<E>&D. SSmiOMEfth 
5 >i?7.91ti<r>—-D<F> by >~S7>90>'<.— *JSmBW3«t 
tf!£m 2 CDMiij h 7 >iSX9ti<D—D<D h 7 > vX^CD 

^-^a : FrJii:mja»2o?ij»iMWfli^*««*esti*w 
m i <£fijf#M»Hn*£ v x . m 2 wmmwrn^z v y 

V y = V t • In ( e x p ( b • V x/V t ) - 1 } 
Jfcfc'L. b S 0fr3A£;D#tt£W-t -SCI T 

{8»#JB4] AttlB$Jf!}&liI|(3*£%[B]ftl2. ^3Wi 

m h 5 > ->' ^ * *t «fc o tK«$ £ n. s^m 3 <Dmm b 5 > 

^x?*f:D#ji!iX5 •yS'Jffi^te I o&-5f9r^<DieiiStTSfifE 
7»«A^Je-tl. S£m3CD!£iJj h^^'X^flCD-^cD 



lea U^^yfS^tC I o • e x p (- b • Vx/V t ) tj. 
zmffitfAJlZtl. l^m3CDM®lh-7>v7 > ^*tCDft!l^ 

co h 7 /-/^ ?ii^— x*g7-A*RfaEcoi&ijSt u 

$n. i^m3C0gi/)h7>->'X^MW-^c0 h7>y'X 
S'CD'K-XSg^CDmftMSrmltSm 2 ©fi|»(WW«^«t L 

Ttu*r«ctt»»fr*w*JHi. 2. 3coi»-rn 

CDMffij K 7 >>*X ?tt<DmZ--Jj<D b 7 > >'X *CD^- 
XS&TIZ. & b 7 >->*X^CD^-7.^fe«tL<Wief'Jf# 
i&JiiPlHlSS IC flitft 5 ^- X«8K £ fcfifKT -5 Unit £ A 73 f -5 

*R**ri-artsr«n»t-r*iii*«4 8Ett©BiS¥i|» 
seamen u*^a*^a«»«an. ^-xsgR^x 

luirESfS 1 CD h 7 > vX^CD^-X^ CD— 3SW<SM&£*1 

iwiEffittoflfism:^— xsiii?- a<«tts*ifcS5 2 cd h 5 > 

->'X^<t. 

6512^2 CD h7>->*X^cD^-X5ffii^ll^$n. mif2 

sfiism2cD h7>->'x^©a ^o^m^zm.m.xtiii^ 

ifi&BLZtl. Hiltii^SS^e^ia I o • e x p (-b 
•Vx/Vt) CDmifft££ii73LT. TOI2m3©M»)h7 

> vX 5>tt<Dmi-Jj<n b 5 > ->*x * CD a U i7 9^\z 

fitj&r^m 1 cd 73 u> h = y-m&t. zmr* z. t. 

[13*^7] fl9!2m3CDM»J h7>vX^«CD«ilX 

5 v^^P^icm^cD/w zxm<i^EpJ!in£n/tm 1 cd 
flfl iem 1 cd h 7 > -^x ^ cd ^- x ^ 1 1 — 3s*«ft^ $ n 

S«Iiet£mcDfta5S(-^-X^^^$tl/zifS 2 CD h 7 > 

->*x^t. 

mzw,2<D h^vv'x^cD^-xJSii^ii^cn. unie 

m 1 cDfi|i#faJWI*§-l::lt0iJ L^iBiJitS:iiK-rmijiti®<t . 
mzm2(D h7>v ; X^CDZi U^^SS-^tCXS y ^jst- 
A<«tt*tlfcgS 3CDh7>v ! X^<!:. 
HflSBm 3 CD h =j > -^X 9 CD a U i7 ^3g^ C-mim A73®?- 
tl. mi/Stli^JS^^ennSB I o • e x p (-b 

•vx/vt) omiMtm^Lx, mz& 3 <Dmm b ? 

> -^X ^^cDfnilE-^CD h7>-^X^cDnUi7 ^JS^ II 
flt$St--5m 1 CD 73 U> K S 7-telSa.i:. 

fitliem 3 CD h 7 >-^X ^CD^-XvS^ IC?E?iftA735ST/> ? 

ttttsn. nirj7ttti735ai^73«wfcim 3 cona/j k 5 >->-x^ 

^CDi5U!e-^CD h 7 > ->*X ^CD^-X^IC^Si^ n/i 
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(P2000-1 96386 A) 



m 2 <Dij U > h 5 7 — iHlKi <h £ ft -5 c <h £*$BB -5 
CO 0 0 1] 

co o o 2 ] 

Sft(Cf6]<^y U->-yi7 I C (ftffllHlifS) tt7><3i;<IIi; 

iooo3] c©«t5Jtc*»ffl«*»ic*j«t*jss«asa 

i f mn%ffiiEui/'*.)i>\zfflm-e2 zjioizffifizzn 

Ia/Is i g=l/ [1 + exp 
rCT'V t »4.»ttBE-C*0, ^?&T^2 6 m VP* -5. 
[0 0 0 7 ] SC (1) fr^. Kexp (Vx/V t) 
O^f+T'li. Ia/Is ig=l/exp (Vx/V 
t) >ifi(HT#. filt#WW«^Vxt»LTf«J»ttit» 
SJffc (&'» t5CiW4. Lft*Lto»< 
Kexp (Vx/Vt) O&PWfiEOjtifc&t^B 
£\ 0i]A(i'¥iJf#fti|?Pfi^-Vx7S<OUiTeD®«-ptt. Vx 
<tfiJ»©H«tt*tftMft©M«Ttttt<&*. T&to 
fi|t#*<lffllfS^Vxl3^U Ke x p (Vx/Vt) 
OCK^^BE 0 3fc& <&5t. fiJf#S«JPPfs^V x izft? 

[0 0 0 8] &ttaAM8PP£«l*T¥iJflHMffl£?T34} 

[sft%m£e>$RVht>mi&-eii>2> z. tfrmwomms 

fr<b#it>'bti2>. L^L. m l OWpJS2?iJt#[5ig8Tti. 
CCOict^^JBCOIMl^ti 1 Ce x p (Vx/Vt) 
f*T'L/)^#€)tlT. J£«SfiB©fiH#SiJliJ*fT-5 Ct*?-P€? 

/«ci>. sfc. z\<D&oumB<Dmmm<bnz>w& o 

a/I s i g) ti«*Tt> 1/2«TT*0. A*/ff^ 
ttSU s i gT'&5 I F(I^Ott*»tlSTTU*5w 

HzUZtzSb. ol , £.Wi§m¥6\Z\1i2t\Z>m i %<n>S/X 

[0 0 0 9] 



[0 0 0 4] dWcfc-5/U/£$SEc0fiJf#Si|ji(IS:ff 

[0 0 0 5] EI 1 0 K. «£*OBJSEfiJ»S!5*S"«-. h 

7>yX^Q10 0, Q 1 0 1 (iMffijh7>->*7.^€: 

g^aA^n. ai^m^siti atih^>->*^.^Q i o 

OcDDU^-S^e-^OtiJ^n-S. A+jft^®BSI s 
-5^*IC, fiJt#Mffl)fi^Vx^h7>>'7.^Q 10 0. 

q i o i ©^-xa^icA^^n^. h^>> ? x^Q 

1 0 1W3 l^^^Sg^|-^n-5«fft ( I s i g — I a ) 

*. 

[0 0 0 6] CWpJ^iJf#[Hl!§cDfiJ?#. 0 3t 9 A^ift^ 
««tl s i g fr^mijm f^MiM I a ^©e^H^ti. jfi 
GIWK&S* (1) T:g?£tt-5. 
(Vx/V t) ] (1) 

n^mmmmtwimwmnizttLTteftM&wzm 

»LT»SBBaWi::fiJra€:fflWT** Kill 

Bi^f iiftiHigg ^jfet-r -a d <t * -a. 

[0 0 1 1 ] 

2 a>fij»iHiip« mz&tfa-f zmmtmm ^-^^[Eifs 

i:, 2 ©fiJ^Mffllff mz£ 0 *i|f#^S4ffll$tl-5fi]f#iM 

WPflfiVx, ai2OTfi|^M^fI^S:Vy. Sftta/E* 
V t tLti^, 

Vy = Vt • In (exp (b-Vx /V t ) - 1 } 

b^OTU^Atb^^ft^^L. fiJf#Mi9lsI!S 
(4. A^m^?lji7E«: I s i g. tB^ff^TgrjSSr I a tL 

Ia/Is ig=l / [1 + exp (V y/v t ) ] 
^<c * P £ * -r ^ d t. * f* » <h T * . 

[0012] Ia/I si g=l / [1 + exp (Vy 
/Vt) ] 0)eaMSc&W-r«f>J»ififl{9gIESa. -rPO 
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AlAetl. — ?5<D h7>y^?ff)a U ? 7^ 6 tii 77 <f 
^rart^ 0 til Stizmm h7>y7 ^ £ & 0 . d 

COO 1 3] Sfc. fdl<7)Sgm(C«tSf)J?#$iJiiPlHlgS{J. ± 

m i <nm§h\- 7 t. ^iix5-y^3g^cm<o 

A^fi^mt^ffiA^n. -^<Oh7>vX5'©aUi7 

[0014] #fg^ic£-5oigfijf#[5iss-m. euAtfn 

«£*»«=» A* 1 OfiJ»iH»«<*Vx**fiJ»iWW« 

^^^@g§lCJ:oTV y = V t • 1 n {e x p (b • V 
x/V t) - 1 } /«C*»2©flJ»IWIi«#lZ««*nfc 
?g. fiJf#d5ffl[5]ggl::A73£n-S. fiH#affH°I8S»e^H 
Sc (fij») . 9$ 0tti7j«***I a <hA7J«^«Sit I 
s i gOfcbti I a / I s i g = 1 / [1+exp (V y 
/V t ) ] T»0, cniCVy = V t • In lexp 
(b • Vx/V t ) - 1 } C5«»6ftXT4i. Ia/ 
I s i g = e x p (- b • Vx/V t ) <h&0. giro 

f]»*j9P«^v x ii»LT*saH»wi-afb-ra. 

coo 1 5] fto-c. mi (o&mfflwmnvxtfomffi 

fiJ»I a/Isi gSVxKfcrLTJtftWftW 
fi^Vxi:»LT«»Ha«K*J»SIHW-e#SttHa< 
COO 1 6) *3^££tt£fijfffMflfflreK4Al9ttB. 

3 (DMSh h 7 >is7>9tt<D—J,<D h 5 >iSX?\Z3 

fi:i o • exp (- b • Vx/V t ) teS1BflSa { A2J 
r ©JB 3 (OSK h 5 >i?X^»Oll!i*© h7>y 

X^O^c-XSia^-<7)lEffrMS:S2rofiJ?#SiJfflHa^<tLT 

(0 0 17) $5eH££rt*til0f4ffiiMiiPtt#gttlsl» 

f±. £ bl3 3 0SS) h7>^^WO- ?JC0 h7/v 



«t tff'HS mm HISS K iifttl £ ^— X ^nS * ffi AST 5 & 

co o i 8] *%miz&ifz?jii(Dmmfflwmn%zt£:i£i& 

l±. ^3(OSi)il>7>yXj'^IlS •y^-SSHftcn 

ztiyzfetfu:. z<Di&fc(D{&mz^-7>ffi : ?y)m%i2ti 
— x«b^ i=»«(sn. ^ i ©#j»iMWfi mztt&iLtzm 

flS*86f«flttiHt. S20h7>v^^©al/^^af 
nmijftA733ffi^'^^n. m«ttti73i>S^t) I o • e 
xp (-b-Vx/Vt) romfJSt^tti73LT. ?53<Dm 

Kflys-r -g>^ i u > h = 7 -isiss t & * £ fcwts 

CO 0 1 9) *^BJlC*5(t-5$^l'S'J<DfiH#if]ffllfI^^ 
STSioT. m3WM©jh7>->*X^^<D«Jix= -j? 

^ ^ «cx=-^5'JS^^^^$nfc^3roh5>> ? x^ 
sa^js««i**n. *atai73S«^6 i o • e x P c-b 

•Vx/Vt) ro®SS€:Ji573LT. ^ 3 OT&Sij h ^ > v 
-X?^lCfl/jaA733ffi^«^$n. mrotai735S^-^m 

igiiT-iz&mz ntzm 2 u- > h = ^-iHi?s<h s-w-r * 
co 0 2 0 ] 

[»i©*jb»S8] ia ni. *«wosb 1 (Dmtemmiz 

{f^A735fl§T-l OlCli. Biafi|»0KOfi|»Sn8B*»6 

ww-r*fc»©» 1 rofj'ft^j'iiPff -^v x*<A7j$n-5. 
coss 1 ©fiH#m<nang^v x ti. w&mmtmt&Mra, 

(Control Signal Converter) 1 1 l;«fc 0 ^ 2 (DW&M 
CO 0 2 1 ] ?iJf#i&Ji«[EJS3 1 211 fg2(Oifi)}#Si|iJPfs^ 

v yiz£Qfmvfflw$riz>fBii&T'3r>o. mi oiz^l 
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Ql. Q 2OT#ilX= •y^3g-7 L (ZA^fg^mfjS I s i g 

m^mim. I a tWR 9 ffl £ K 7 > ->*X * Q 2 <Z) d U 
27*5ST-ICijfttt*1B»S I b ( I s i g — I a ) it^fm^ 

Vy = Vt • In lexp (b'V 
;:T. b>= 0, Vx>=0T-fe4. fzfz'L. Vx = 
OOTig^li. (2) ^^Vyti-oot^c^,^. '(75*8 
^•liMl/jh^>v ; X^WcD-^©h5>->'X^ (Ql) 

[0 0 2 3] 12 0)¥i|felMttl<I4?Vy£¥iJ&<Miai 

I a/I s i g=l/ [1 + exp 
lit, VtttaffffSO- #ia-c^j2 6mVT-$. 
-5. 5£ (3) «. Ell 0 IC;*Lfcft*©oJ£iflJf§lH!*S<7> 

eawft**ufcic (i) K*H*«f»j»iM»flM»vxa« 

¥UftMffilfi4t£a£]& 1 l IC J: r>£tt£iifc& 2 ©fij» . 

la/Is i g=l/ [1 + exp 
= 1 / [1 + exp 
x/V t) - 1 } } ] 

= 1/ [1 + exp 
= 1/ [e x p (b 
= e x p (— b • V 
dCDit (4) «fcO. f£l<DfimmWG^Vx&Ofr*>lE 

-jsfaizmuz ii . f ij»*<«»ia»wi=«fi>-r s - <t 
»i©fij»iww«^vxa«o©»*. 

fijffi Ia/IslglilT*0, A7Jff #m»?t I s i g 
tf±T\i!lJ^m^■mffi.\ a£L,Tiiitl2tlZ>Z£iZte.2>. 
[0 0 2 6] 01 0KSLJfc«E*©i*ffifiJ»l3»tt. 5t 

(i) i:si/fceanftT?**). H^a;Lfej;^(z. i< 

exp (Vx/Vt) OT&f*#j£5£-r<E>*B£a>#-L.A* I 
a/Isig=l/exp (Vx/V t ) <£>M«7W#<=> 
n-T. #JAt4'I a/I s i g/j*l/2(::i£c^RH^T-(4. 
fiJ»MW«^VxlC»LT I a/I s i gfttft&WRtt 

Tttla/I s i g=10|R«ST. f"J»IHfflS#V x 
W-tltl a/I s i BfiffiftHftWlCffifb^-a-Sci 

»BBftwi-iCffcraKffle«e*«)Bi«¥ij»ig!si:jt«u 
[0027] m 2 ~ei 5 &m ^xm i tz*sit-&*'J 

[0 0 2 8] (fi|&fHffl@4»S:&[slft09 fttttfJ 1) 112 
lr*-rfiJ»f&JW«^a*0» 1 1-Att. h7>y7i- 
Q10. Ql l*>6ft4fifth5>i?X*W«;±#(!:L 
TlWfitSn. h7>y7^Q10. Q 1 1 c^^iixS -y 
^SS^KIiiSfftiBSS I otf*A7j£ns. COT^ift h^> 
-^X^^W-^OD h^>-/X^Q 1 0 it. ES*ST^-r«t 



[0 0 2 2] f iJfftMffla^SEMleliS 1 1 A* b Oitl $ ft* 

1 2 <D$mm&fmv y itmn.iMnx'$, o. *ij?#*ii<jpisi 

!§ 1 2<7D h^>->'X^Q 1 . Q2^- XSg^PaliC A73 

s«*. fii»w»e*»««iEi8s i its. miwmmw 

x/V t ) - 1 } (2) 
ESSl 2iZ\tlLtzm^. iHMsnWMl a^KOfiJ 

mmmmn v x k** lts aiwKMKjEffcT* c <t &k 

[0 0 2 4] El 1 ^l;^ UfcfiJ^S«ffllEIgS 1 2 C0fU?#. 
■3* 0 A*«#*8t I s i gftt&tUfttgJraSEI a^co 

fcit&aaii. (3) tgsns. 

(Vy/V t) ] (3) 

MW«*»VyKll*«fo-3Tl,»*j$UJlfl.. 5S (1) tB 
[0 0 2 5] I©S (3) ©VylcS (2) £ttA-f5 
(Vy/V t) ] 

{ (V t /V t) In (exp (b-V 

(b • Vx/V t ) - 1 ] 
•Vx/Vt) ] 

x/Vt) (4) 

r^-f =t- HtttttatlT&D. aUi^Mmztt I 1 = 

1 o • e x p (-b-V x/V t ) &-5^»!c7J*A7j;*n 

M®)H5>vX^^<75fdl^ro h7>y^^Q 1 1 CO 

KHjesn-ciso. n ud7^ffli^ttfl!io««aivccj=» 

S'tcf^l-S. -5-LT. h7>y^^Q10, Ql 1©^- 
X*$T^<73m<£M**ffi7J^ 13-1. 1 3 - 2 £55 

2 <Dfi]?#Si|ia?[f ^V y £ 

[0 0 2 9] ' fiJ»fM»A-9£lfils]» 1 1 ©tij 

13-1. 13-2* e»H3tf<J«IHf9@K 1 2 (D 
A73< >t— y>X*<iS^Cch^S*$n.5^ El 1IC 
^ 0 Jfc =fc 5 tell 2 ©fiJffifflWflHt V y UfiJfflfMfflllslft 1 
2 08»h7>y^JtQl. Q2<D'*-*amR|i::A 

*s*i*©r, a?m >K-^>^»iKi»t^<frct 

[0 0 3 0] m2iZifrL1zMl&<r>m§Mffl1&^$L\Sm'S& 

i i-At;*juT. A73T-«-5>sii (DWimmmnvx 

tm*T*a»2©*iJl#i&IW(I^VyOHfil*«SC (2) 

[0 0 3 1 ] m2OTfi|f#ffiiliiPff^Vytih5>->*7 > ^Q 
10, Q 1 1 <D^-7>?&Tffl<DmtL&-U*>2>fr<b. Vy 
= VBE (Q 1 1 ) — VBE (Q 1 0) VBE (Q 1 

o) . vbe (Qi i) is. tn?tib?>i;x?Q 1 
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0 . Q 1 1 <D^<- 



i) / 1 

(Io/I 1 - 1 ) 

( I o / ( I o • e x p 

(exp (b-Vx/V 



<-b * V 

t ) - 1 } 



• XSy^fr'imflE-CAS. ftoT, [0 0 3 2] 

V y = V t {In ( ( I o - I 
= V t • In 
= V t • In 
= V t • 1 n 
= (3) 

^Oct:5«*H2lzSLfc*iJ»iWW«*f3E«ig!Sl 1 -A 
tt. ft (2) ^itlT^O, w(E>[eI£S1 1-ASrHl 
*<D¥iJf#lWfW«^S«0!Sl ItLTffli><b^i:i:J: 

o . » i wmmwmn v x LTf»j»«iwiHi!S 1 .2 

Aftli. »10)fiI»MW(8^Vxtai»ffi^fllflRl a<D 
[0 0 3 3] (ffJftffiflEHS #JC*0»<^*#« 2) H3 

fUf#Mw«#«ana» 1 1 - AX'\tmmLrz^-7,mm 
[0034] -isiz. w<mwmnmm\B\mztt^m 

»Jfflll5l8Sl 2teffi8ga**£ufc#. H2tZ*U>S:3piJf#»l 
W(t^a«MHl88 1 1 -ATI! h7>vX^Q10l;S 

r^stta 1 1 <B-aM*#j»fwwi§i» 1 2 iran-cu* 

I*, » 1 <7)*iJ»iWW«^VxrrJ:*ffJ»K3e«tJ*LT 

[0035] fmmwiBiis 1 2 <0iMP«8E*3«t h ^ > 
e^-C£>£>coT-, fUf#fliflfflilHiK 1 2/><Bi»&tr^— 7i 

X ig f ffi m (R £ ?t -3 T J; l» . 

[0036] wmmmmmEWi®ft<Dfk#9i 3 ) a 4 
t, 02 <ta«ts*(3^t^T<7>^K^-r*<t. m2iz& 

I 0 = I s • e x p (VBE/V t ) 
— Jjl h7>y7^Q2 1(D3UJ?«iII IB. 
>y7^Q2 1^-XfiESffilSR (fEKMRif 
II^oT^/Ei^VBE (m/EfflSrVBEfTS) «fc 0 I 

I 1 = I s • e x p ( ( VBE— I c 
= I s • e x p (VBE/V t ) 
= I o * e x p (- k V x • R/V t ) 
= I o • e x p (- b • Vx/V t ) 



s) - In (I 1/ I s) } 



x/V t ) ) - 1 ) 



(5) 



Z.Z.X\ k * R = biLt. SEoT, 

fig I 1 - I o • e x p ( — b * Vx/V t ) 3 *1 

[0 0 4 1 ] ift. ICHi±0«60*S*A6t, 



1 <D b?>is7s9Q2 0 lZ<t0H^3tl^)o 

— 8U;:«ttSn. SffiR0)(fflmtS2<Dh5>>?;**Q 
2 1 (O^— Xffl^*3«fc^¥iJf#*Jffll«ffiaa lent (=k 

vx) «z«as$ns. 

[0 0 3 7] fiJftMfflttdEiR lentil Jg l (DW&m 
WfiflrVx«)«JE«wJtOTLfc (it^J^ak^-r^) ASK 

[0 0 3 8] h7>y7^Q2 1(0X5 *5S^f 5 Ifiift 
Sn. 3U^^3S : ffih7>> ? X^Q2 2. Q 2 3*5c£ 
6<ffitfCR10, R 1 1 U> h5 ^-[HlSScom 

SlIA^aa^ (h7>yX^Q2 2<D<X— A/13 Ui^SS 

ajB^f (h7>y^^Q2 3conUi7^5S^) tt, 

>>x?Q i o^a u^^as^ (cffitt^nTt^. 
[0039] z.<D&v\zm&2ftttfmmwta*i3£tst® 

g§ 1 1 -CIC&UTH h7>v7^Q2 2, Q23o 
ctMfiLRlO, R 1 1 cfc9fc*>*U>h5 7--[El?SO 
fBijEdi*5S^e> h5>y^yQ l Ocon U^^fi 
fffii£L;t Il=Io-exp(-b - Vx/V t ) UZ> 

[0 0 4 0] h7>iS7s?Q2 OCOZJlsZ^mml o 

(6) 

c n t • R»/flt»TS-&fc«JEt&-5<OT, &5£T« 
3*l£>o I c n t (4, fi|t#»]ftPffi?iEag lent (=kV 

x) <offisKffi£«rt. 

n t * R) /V t ) 
exp (-lent • R/V t ) 

) 

(7) 

a<* o . /t<nm&iz\zm i v x \ztmm 

WfrT-d£u%mt&tfrftt?z>zt\ztez> 0 

[0 0 4 2] C«)J:5/j:ifSl<D*iJf#MffllfS^Vx{;<t* 
5 5-I3!S<0Aai*«i«ltSl*»<k"r*. ^S0h7 
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>yX^Q2 2 <OXa y^ffifiSS: h^>->'X^Q 2 3<0 

•^l:«aStlTl»SfiffiR 1 OCOfifS: h 
7>v^^Q2 3C0X^ 7^i:«aSftTU5»fiiR 1 

[0 0 4 3] cntCcfcO, (i*6O#C0|gSrtT I o> I 
1 £T*C<fc7&«Jffi<k&0* fiJf#MW«^Vxlc<fc*fiJ 

I i>lot&oTl/S5fcft. fi*fiJ?#ttT*c:<fclc 

[0 0 4 4] — Vx = A (A>0) ^&fWSiSJW«: 

I o< I 1 fTSfc*. *U>H55— EI!6a>A 
dia«atfct*l£U:£"rs. ^»^0K7>y7^Q2.2 
COXa *y^®fg£ h7>yX^Q2 3 <OX^-/ ^ffifgl;: 

jf«'hs *fctt«aR i o©«*»aR 1 1 

Vx^OVSffl^f, ^lAtfO. 5Va±OfiL^ 

[0 0 4 5] ($1 WH»ffi^Xtfe[5ltt0ft»0y 4)05 
K3RTfi]»S»W«^S*@88 1 1-DH H3«rS^Lfc 
fiJ»ttfBffl^8E»ls!!S 1 1 - B*S &K**Wl::*LT 

[0 0 4 6] H4t»»:S«»«I'30»TBiM-r«Kk, El 
5Tttf«I»fBIW«^ffi«Isiai 1-Dftl:»3©h5> 
yX^Q2 6 <kS5 1 *3.fctf3S2(0* U> — EI?§a< 
aStf 6*1X1 "Tttto^, »2©h7>y^Q2"l 
<On ^SS^f «C3I3 <0 h^>v ; X^Q 2 6 COXa y 

a^ftasft. h7>vx^Q2 eflDai/^yaftt 

h7>yX^Q22, Q2 343<fctXffiCtR 1 0, Rll 

7>yX^Q2 2<0^-X/3 U^SSTO «C««ESn 
4. C©» 1 l/> h 5 J-lslBOtaiBMf (b 

1 Oipal/^^CSiaSftTt^, 
[0d4 7] —^f, »3(Dh7>y7#Q2 6fl)'S-X 
amrii. h7>vX^Q24, Q2 SiScfc^KiaR 
1. R 2^6ft§i2^* U-> h = 7- ESScomatA^ 
38^ (h7>vX^Q2 5 co^-X/3 U^*ST) 

(Q2 4<onU^*'«H=-) tt, h7>y^^Q10 

[0 0 4 8] CdX% *iJt#frJffl0& 1 2ll;fctt3A*{f 
*t*8g I s i g Qitmt/&^£ ( n - 1 ) I o £ U 3S-1 
Oh5>y^*Q2 Ocon 9%Mt& 1 (OfiJISMffll 
ff^Vx^0<O<L#co§5 2co h7>yX^Q2 1 con U 



^^fasasrc^-rnfe i otast^ ae>K. i2^ 

U> ha^-tEjK^tR^-ra h7>yX^Q2 4. Q2 
5 COX a y^BHWtfcSrn : ltl, ffittR 1 . R 2 coit 
£R 1 : R 2 = n : 1 tti. 

[0 0 4 9] COJ:5lrl«fi)tSn*fiJ»»IW«^«»H 
gg 1 1 -DtC&UXtt* Vx=0Ot#, 5S3cOh^> 
«*Q2 6©'<-X«iSIo/fi (fl:*ifiif«35) 

CO* U> h a ^-aBTnasnTWSKUJSM^-C** 
h7>y'7^Q2 4<0=3U-i7^5S^e>n • I o/flrt* 

tuaaft*. 

[0 0 5 0] Vx = 0^ h7>yX^Q 1 0 tcflg 
n^ttatttl o, h7>y'X?Q 1 ICSEn*«8Ett Cn 
-1) I oX£>£fc£>, cnb-^h7>yX^Ql 
0, Q 1 (O^— AtgnKcoftite I o/j3 4- (n-1) Io 
/0 = n • I o/StftS. ^n^>(D^—Xfim\t. ± 

m l cfc p « c as 2 <o * u > h a ^ - ei & i * ct o m& a n 

5, Sfot, h^>>?A^Q 1 0 C03 U^^(lnrt-r^# 
mSE I 1<0— a5*«h7>vX^Q 1 OCO^C— XtSctrXfil 
ffttffllHlKl 2 rtco h5>yX*Q 1 <O^C— 7JzfltS&S 

n§ < & 9 * mi (oftHtwam n v x ti <t o is 
j£Sn*ffl»3&*iE*i;:f#&ft*. 
[0051] [» 2 <DMmm m 6 a. ##s9i 2 

a^ss^ 1 0 ^8B^e>A*an-5» 1 <ofijt#©j^ff 

Vx*<«»MWflWg«Isiai 1 K«k9*2<0fiJ»iMffl 
«tVyl:«aSftfcft, HflHRVPIilgS 1 4fZ«teSn 
Bll«CSLfc*l<DSIlfi»a84:RI«T**. 
[0 0 5 2] *iJf#*JWlHl?S 1 4 tt, » 1 <Dm§h h y > ->* 
X^^Mnh7>yX?Ql, Q2£. if§2<Og 
Sjh7>v7^^ff5ffi1-^h7>vX^Q3 t Q4£ 
£#£LX«5/£2tt£o »l<D«lftH5>^X^»iC*5 
l^Ttt- h7>yX^Ql, Q2(OftifflXS -;/$>j8HfK 
iEOA*«^1tta+ I s i g^lA^tl, -^C0h^> 
*J7s9Q icon Ud7^jg^6iEcoiiS*(i^faat+ I a 

^soaistis. mam. m<D&§h\*?>v7,9tt\z 

*5l^Ttt. h7>yX^Q3, Q4C0^iffixa -y^ffl^ 
(Ifl<OA*(S^fllSE- I s i g^A^tl, -J<7)h7 

>y^Q3©3 u^^sa^em^m^ffi^at- 1 

h7>yX^Q2, Q4^)Dl/^^liS+ I b, - lb 
«4H*L<ct^«ffiiSVCC(z8i£nsfc<^<i:-r<£). 

[0 0 5 3] *LT, »1 <OSiafch5>v^^»©-0 
Wh7>y^*Ql, Q 2CO^-X5S7-rBl^^^2co 
ISffil h^>> ? X^^cO-OCO |^7>yX^Q 3. Q 4 CO 
^-A^fStZ, fi|»iH»«^Slft[5l!8 1 1^5^»2 

^ v y *t««sna c: til J: o . fijf#fww 
[sssi 4<oM»*«wwan*. *i!f#wiw«^««ig» 1 
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[0 0 5 4] H7*SJ:^BI8S:fflt^TSB2(O^Ag 

[0 0 5 5] (SI (D^ftm) B 7 tt» 1 <0*#W-C* 
0. B4TWWLfc?iJ»WaiB^ftttigiSl 1-CSH 
6TttWLfc*ftI3BftLfcfiJ»iWWig!Sl 4<ta^ 
■ttfcOTT**. ¥iJ»MW«^««Isltt 1 l-C*5«tWJ 
!#MH[slBr4 0ilimi. H4*5«t^H6-ClftWL,fca 

[0 0 5 6] (» 2 <0*flc«) El 8 [tm 2 <O#H*0UT* 

fc«»@»ftLfc?iJ»»(Wig» 1 4 tfflftto-tt-fcWTft 

[0 0 5 7 ] fijftfflffl A^XttSB 11-EI1 EI 5 * 
KSLfcW»W««^S«lslB 1 1 - D tl3»»]«ttn 

MlHlBftSnfcfiJSWfflllEiKl 4®h7>y^Ql, 

4, Q 2 5 iSct^ffiftiR 1 f R2^^S20*l/> 

5 <75«fi- 1 Rft 6 -tt-T t . 

[0 0 5 8] ftttWKHU B8*K?S-r«fco*::h^>^ 
X^Q2 5. Q2 6^X5 vZffimttZ 1 : (2n- 
1) tL, fiStRl, R 2 CONSUL £ (2n-l) : 1 
tltt^, ^ntCcfcO. Ql. Q3*5«ttXQ 1 OO^C 
— X«inES:Si«U 31 1 co?iJ^^mMf x (I J; 

[0 0 5 9 ] tefflW] *5gqe(Cct*nISSf'J?#IsI 
SP^ffl-CfT^TDD (Time Division Duplex) 

[0060] iififj#{cti, mm ffl^-x/\-> K»a«B 1 

Kflf^j I c h (TX) , Qch (T 

x ) &m m uwvtmm 7* Ji^iz^omm^nxihtf^ 

tlZ>o ~ ttb<7)^— X/\'> Kff ^ I c h (TX) . Qc 
h (TX) \$mwmi 0 2, 1 0 3 £imWBl 0 4**6 

?i*H2ansccA*sn. ng&sc f L02<nm2mmft 

S2nffi9gjg<t^f4AflE9B£B3 0 
lT56tSn, 90° MS (90-PS) 3 0 2K<k 

[0061] c<7>a[52an»*^ai*sn4«Bi»fl!)« 

^14 I Fff^T£>9, Rl«#"lf#0Bl 0 SKArtSn 



3o BISgfiJISlHlB 1 0 5 14. cns-CWfWLfc*3891(l 

»fWW«*t (*10*iJ»iWWe^Vx{C«lS) KtEoT 
XtjcD 1 F«-^*jgS&(S ^u^wrfflKT*. 

[0 0 6 2 ] CC0*g£. I Ffi^f^riKff ^£LT*J2£ 
?'Jt#[H]B 1 0 SC^Abn^o £ 6(1, 3fetzKWLfcpI 

«ftj»@?STttai*e^^«fls«^<h l th* 0 as s 

[0 0 6 3] pJSW#[hIB1 0 5 3&ve>ttJ2j£ns ! Fff 
fftt, -»«caXJE»IB*5J:^a*i|f#lpI»i 0 5T5S 

^;^D-/U7^^ (LPF) Sfc(i/\ # > K/^X 
(B P F) *6ft57^W 10 6 ^LT7 

7yj>A-^ 1 0 7tcA^$n^o 
[0 0 6 4] tv73>/i—& io7it i rmntm 

1 ^g&5£ilB 3 0 4 T*ft3i2tlZ>m%i%i f LO'K&S i m 

^xsmnatDmn^n^ H«»f loi + f L020RF 

ft^JiJ&g: f L01- f L02<DRFm*j Z> 0 ZtL 

+ f L02«)RF«^tBraifi<kr-5^ H»EftfL01-f 
LO2<0RF«^SWaiK£LTt>J:<r>. -<;<->?«*§■ 
tt, B PF^ett^O— ^»5Sffl7-f l o 8irck 

( ££145^ 7' it) 3 0 6^LT7>Tt3 0 7 

[0 0 6 5] — Sfi&$IZH Ty^-y 3 0 7^6tB 
#Sn*${iRFfl^a*i*§fflO«*;*< ^ (SA-(4 
^a.yu^it) 3 0 6*±i;BPF^?»a:-57^;H'2 
0 1 e^LTfS«l*Jf«B (LNA) 2 0 2l~A^^tl 
LNA2 0 2«C«t0ii«*n/iS«RFfi^tt. B 
P F pC — 2 0 3^tT^ 

r>>=i>/\'-^2 o 4tcA^^n^o 

[0 0 6 6] ^>n>/\'-^ 2 0 4(4, SB 1 ^g&fgiS 
B3 0 4-C58*SftSffliR»f L01<OJ81HBC«IB«# 
iiSflR Fm^VZmZrtl^ SftRFff ^^I Fff^ 

tcjsifisasEift-r^. i F{f^-t4B p F^e,&*7>f 

;U^ 2 0 5tiffljflLjfc«. nJ^ffJf#tsIB2 0 6^LT 
»&B (Bl**r) *5Jct/fRS:S2 0 7. 2 0 8^64 

[0 0 6 7] ::t", ^JafiJ»[sl»2 0 6(4iifIffl'J(DpT 

Afj<D I Fff^SriSya&lf ^U^JKcSSfiT*. CCO^ 
^t>, I Ffl^-(4«?;fift^cbLTnT^?i|^[HlB2 0 6(1 
^A6tl, SfcpIffifW#IsI!S2 0 6<7)iti2j<fcLT«0E{g 
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[0 0 6 8] ±ffi<BiE£1SW»Ktt. &mm<D\S.^m 
»tPl«(;SB2HB«fi»3 01*690° #ffi§§3 0 
3 S^LTiEXLfcjgifia f L02O»2SSBKlS«#^ 
A^^n-Sc C<DIttS!«[»IBwai» I ch (RX) 
tfQch (RX) IJSffifiH-^/OKJ!lIB2 0 9l: 

[0 0 6 9 ] tt*3. CLGWSfflOTTtt I FgOpT^ffJf#lEl 

ssi 0 5, 2 o eiz^x^xm-f^tm^xifttfi. 

LNA2 0 2 €rpJ«fi|»EI?ST«J«'r*»^^ti. *3S 

w<o^a*j»@?8(o«jBS«:j8ffl-r4ci:*<T#s. 

[0 0 7 0 ] 

[5BW<03&*] Et±RWLfc«t5i:. *3BWcfcn«:* 
fflLfc»2 0fiH#MW«^ica»r*W#MW«^» 

[0071] se-^T, *»wo^iaw»EiBS"rtt- 

£ <h t fell, ^iaj?iJ?#IsIKJZ*5t^T(i^«8fcS:«Stt^ft 
T5:Wft<&5fcft, <f ^CDS /Nit £i£K *££rT 

tsi i ] -^tm<D-^mBmz&%^mmmm<Dm 

[13 2 ] EI 1 lC*3tta*«J»«lffll«^«»0»©* i <o 

m3) mi \z^t^>mmmmmn^\s\m<Dm 2 <d 

[@4] si 1 \z&ii*%mmw&n&t&!Bf&<Dtii3<D 
w*3«t^fii»Mwisiass-rig!SH 

[05] HI 1 fC*ttSf«f#Wffllfi^»!H]!S<^S4<D 



[SI 7 ] me irfctt* W»MW«#£»®»0)JB 1 o 

[SI 8 ] SI 6 «r*5*t*f<I»HW«^*lfeia!S<0SB 2 <D 
«*5J:WI»»IW0*8e*"*"S»BI 

[^ 9 ] ^ny-f >*^«w ±*SiHjisii 

[SI 1 0 ] «E*©oI*W»SI8«)««:*TIsl»H 

1 0 1 OWWIWWW^OA**^ 

11. 1 1 —A, 11-B, 11-C. 11-D— fijf# 

12. 1 4-WAfflffl®& 

13-1. 1 3-2-*2O*iJf#MW«^<0ttJ*a ; F 
Ql. Q2-^lC0Mltlh^>> ; 7,^*f^»H^>> ; X^ 
Q3, Q4-^2CDMKlh^>> ? X^*KDh^>->*X^ 
Q10, Ql 1- •m3<D&§hh : 7>zS7>?tt<Dh7>zS 
X* 

Q2 0 •••ffj 1 <D H7>yX^ 
Q2 l-»20h7>^^ 

Q22, Q2 3— h5^ — IsISS (§1 1 U > h 
= telSS) <7) h ^ > ->* 7» ^ 

Q24, Q 2 5--^2CD^ U > h^^ — I3!S<0 h?>i? 
X* 

Q2 6-S3©h7>y^? 
Vx-*10*tJ»«|H«# 
Vy-|B2CDfi|t#«W«^ 
1 0 1 
1 0 2 
1 0 4 
1 0 5 
1 0 6 
1 0 7 

1 0 9 

2 0 2 
2 0 4 

2 0 9 

3 0 1 
3 0 2 
3 0 6 
3 0 7 



■■•iUfSffl'K— K! 

1 0 3, 2 0 7. 2 0 8-"^3r-tf- 

2 0 6"-pJgE*iJ?#*g'tI§§ 
108. 201. 203. 2 0 5* 



3 0 4-«W5KtRB 
3 0 3-9 0 6 #*Bgs 
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